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Description

FIELD OF THE INVENTION

[0001] The invention relates to a microcrystalline cellulose:carboxymethyl cellulose composition for use as a stabilizer
and dispersant in aqueous media, as well as to methods of manufacture thereof.

BACKGROUND OF THE INVENTION

[0002] Microcrystalline cellulose, also known as MCC or cellulose gel, is commonly used in the food industry to enhance
the properties or attributes of a final food product. For example, it has been used as a binder and stabilizer in food
applications, including in beverages, and as stabilizers. It has also been used as a binder and disintegrant in pharma-
ceutical tablets, as a suspending agent in liquid pharmaceutical formulations, and as binders, disintegrants, and process-
ing aids in industrial applications, in household products such as detergent and/or bleach tablets, in agricultural formu-
lations, and in personal care products such as dentifrices and cosmetics.
[0003] Microcrystalline cellulose is produced by treating a source of cellulose, preferably alpha cellulose in the form
of pulp from fibrous plant materials, with a mineral acid, preferably hydrochloric acid (acid hydrolysis). The acid selectively
attacks the less ordered regions of the cellulose polymer chain thereby exposing and freeing the crystalline sites which
form crystallite aggregates which constitute the microcrystalline cellulose. These are then separated from the reaction
mixture, and washed to remove degraded by-products. The resulting wet mass, generally containing 40 to 60 percent
moisture, is referred to in the art by several names, including ’hydrolyzed cellulose’, ’hydrolyzed cellulose wetcake’,
’level-off DP cellulose’, ’microcrystalline cellulose wetcake’, or simply ’wetcake’.
[0004] The classic process for MCC production is acid hydrolysis of purified cellulose, pioneered by O. A. Battista (US
Pat. 2,978,446; 3,023,104; and 3,146,168). In efforts to reduce the cost while maintaining or improving the quality of
MCC, various alternative processes have been proposed. Among these are steam explosion (US Pat. 5,769,934; Ha et
al.), reactive extrusion (US Pat. 6,228,213; Hanna et al.), one-step hydrolysis and bleaching (World Patent Publication
WO 01/0244; Schaible et al.), and partial hydrolysis of a semi-crystalline cellulose and water reaction liquor in a reactor
pressurized with oxygen and/or carbon dioxide gas and operating at 100 to 200°C (US Pat. 5,543,511; Bergfeld et al.).
[0005] Microcrystalline cellulose and/or hydrolyzed cellulose wetcake has been modified for a variety of uses. In food
products it is used as a gelling agent, a thickener, a fat substitute and/or non-caloric filler, and as a suspension stabilizer
and/or texturizer. It has also been used as an emulsion stabilizer and suspending agent in pharmaceutical and cosmetic
lotions and creams. Modification for such uses is carried out by subjecting micro-crystalline cellulose or wetcake to
intense attrition (high shear) forces as a result of which the crystallites are substantially subdivided to produce finely
divided particles. However, as particle size is diminished, the individual particles tend to agglomerate or hornify upon
drying. A protective colloid (such as sodium carboxy-methylcellulose (CMC)) maybe added during attrition or following
attrition but before drying. The protective colloid wholly or partially neutralizes the hydrogen or other bonding forces
between the smaller sized particles. Colloidal microcrystalline cellulose, such as the carboxymethyl cellulose-coated
microcrystalline cellulose is described in US Pat. 3539365 (Durand et al.). This additive also facilitates re-dispersion of
the material following drying. The resulting material is frequently referred to as attrited microcrystalline cellulose or
colloidal microcrystalline cellulose. WO 2010/136157 A1 discloses a compound made of microcrystalline cellulose and
sodium carboxymethyl cellulose (CMC) in at least partly colloidal form. The proportion of CMC is between 5-18% of the
dry matter. The composition contains a CMC having a degree of substitution of 0.6-0.9 and a CMC having a degree of
substitution of 1.10-1.45.
[0006] On being dispersed in water, colloidal microcrystalline cellulose forms white, opaque, thixotropic gels with
microcrystalline cellulose particles less than 1 micron in size. FMC Corporation (Philadelphia, PA, USA) manufactures
and sells various grades of this product which comprise co-processed microcrystalline cellulose and sodium carboxymeth-
ylcellulose under the designations of, among others, AVICEL® and GELSTAR®.
[0007] There remains a need, however, to obtain a colloidal microcrystalline cellulose composition having enhanced
gel strength, enhanced stabilization, and other desirable rheological properties useful to a variety of applications, par-
ticularly food products.

SUMMARY OF THE INVENTION

[0008] The invention encompasses a process for making a stabilizer composition comprising:

a) extruding a microcrystalline cellulose wetcake with a first carboxymethyl cellulose having a DS of 0.45-0.85 in
an amount of 5% to 25% by weight of the total composition;
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b) either

i) blending and subsequently extruding a second
carboxymethylcellulose having a DS of 0.9-1.5 in an amount of 2% to 20% by weight of the total composition,
into the product of step a), or
ii) preparing a water dispersion comprising the microcrystalline cellulose:carboxymethyl cellulose extrudate of
step b) and a second carboxymethyl cellulose having a DS of 0.9-1.5 wherein the second carboxymethyl cellulose
having a DS of 0.9-1.5 is present in an amount of 2% to 20% by weight of the total composition; and

c) drying the product of step b).

[0009] The second carboxymethyl cellulose of step b) is preferably in an amount of 4% to 8% by weight of the total
composition. The first carboxymethyl cellulose is preferably sodium carboxymethyl cellulose having a DS of about 0.7
and the second carboxymethyl cellulose is preferably sodium carboxymethyl cellulose having a DS of about 1.2. The
drying step may be by spray drying, fluidized bed drying, flash drying, or bulk drying.
[0010] Further embodiments encompass a food product comprising the stabilizer composition produced by the dis-
closed methods. A further embodiment encompasses an industrial suspension comprising the stabilizer composition
adapted for use in pharmaceutical products, nutraceutical products, healthcare products, cosmetic products, personal
care products, consumer products, agricultural products, or chemical formulations.
[0011] A still further embodiment of the present invention is a stabilizer composition comprising a) microcrystalline
cellulose b) a carboxymethyl cellulose having a DS of 0.45-0.85 in an amount of 5%-25% by weight of the composition,
and c) at least one additional hydrocolloid in an amount of 5%-50% by weight of the composition, wherein the composition
is made by the following sequential process steps: i) co-extruding a microcrystalline cellulose wetcake with a carboxyme-
thyl cellulose having a DS of 0.45-0.85 in an amount of 5%-25% by weight of the composition for sufficient attrition and
interaction; ii) either (a) preparing a water dispersion comprising the microcrystalline cellulose:carboxymethyl cellulose
extrudate of step i and at least one additional hydrocolloid; or (b) blending in at least one additional hydrocolloid to the
product of step i., then extruding the admixture; and iii) drying the product of step ii).
[0012] Other features and advantages of the foregoing embodiments will be apparent from the following detailed
description and from the claims. The disclosed embodiments are exemplary and explanatory only and not to be considered
to be restrictive of the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0013] The present invention encompasses a colloidal microcrystalline cellulose made with carboxymethylcelluloses
of low and high degrees of substitution (DS) and without a salt solution attriting aid.
[0014] The resulting product is useful as a stabilizer in edible food products. Additionally, the present invention en-
compasses a process to overcome direct extrusion processing challenges of MCC wetcake admixed with a high DS CMC.
[0015] The present inventive method permits the use of CMC having a high DS or of other "slippery" hydrocolloids to
make high performing colloidal MCC.
[0016] In one embodiment, MCC wetcake is extruded with a low DS CMC, followed by extrusion (or dispersing and
blending in) of the first extrudate with a high DS CMC or other "slippery" hydrocolloid. Salt is not required as an attriting
agent in this method.
[0017] In one embodiment, sufficient extrusion/attrition may be achieved in two or more steps. For instance, the MCC
wetcake and low DS CMC is extruded/attrited first and then followed by a high DS CMC addition and extrusion/attrition.
[0018] The inventors believe, without being bound to the theory, that by first extruding and coating the MCC wetcake
particles with a first CMC having a low DS to effect significant MCC/CMC interaction, a second CMC having a high DS
(and otherwise too ’slippery’ to be directly incorporated effectively into the extrusion composition) can then coat and
bond with the first CMC low DS surfaces immobilized on the MCC:CMC particles, as well as coat the remaining MCC
surfaces The spray dried product powder thus made, will have superior dispersion properties even at very low shear
application conditions.
[0019] "Colloid" and "colloidal" are used interchangeably in the specification to define particles that may be suspended
in a mixture. As known to those of ordinary skill in the art, colloidal particles are of a certain average particle size, for
example, on the order of about 0.1 to 10 microns. The colloidal particles described herein may be of any suitable particles
size, provided that they are able to form colloidal suspensions.
[0020] "Gel" refers to a soft, solid, or solid-like material which consists of at least two components, one of which is a
liquid present in abundance (Almdal, K., Dyre, J., Hvidt, S., Kramer, O.; Towards a phenomological definition of the term
’gel’. Polymer and Gel Networks 1993, 1, 5-17).
[0021] "Gel strength G’" refers to the reversibly stored energy of the system (the elastic modulus G’) and relative to
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the compositions herein is a function of the cellulose concentration. The measurement is made with a TA-Instruments
rheometer (ARES-RFS3) with oscillatory strain sweep at 1Hz and at 20° C, with gap size at 1.8 mm. Testing is performed
at 24 hours set up of a 2.6% solids dispersion of the composition in deionized water.
[0022] The Brookfield viscosity test is used to obtain an initial viscosity on the activated compositions (2.6% solids
dispersion of the material in deionized water) and repeated to obtain viscosity after 24 hours. A RVT viscometer, with
an appropriate spindle, is used at 20 rpm, at 20° to 23° C.

Microcrystalline Cellulose Wetcake:

[0023] Microcrystalline cellulose wetcake from any source may be employed in the methods. Suitable feedstocks from
which MCC may be obtained include, for example, wood pulp [such as bleached sulfite and sulfate pulps], corn husks,
bagasse, straw, cotton, cotton linters, flax, hemp, ramie, seaweed, cellulose, and fermented cellulose. Additional feed-
stocks include bleached softwood kraft pulps, bleached hardwood kraft pulps, bleached Eucalyptus kraft pulps, paper
pulps, fluff pulps, dissolving pulps, and bleached non-wood cellulosic pulps. In one embodiment, the MCC used is one
approved for human consumption by the United States Food and Drug Administration.

Carboxymethylcellulose:

[0024] The carboxymethylcellulose used is preferably alkali metal carboxymethylcellulose, for instance, sodium, po-
tassium, or ammonium CMC. Most preferably, the carboxymethyl cellulose is sodium CMC.
[0025] The CMC is characterized by, inter alia, the degree of substitution (DS) that is present. The degree of substitution
represents the average number of hydroxyl groups substituted per anhydroglucose unit. For example, in CMC, each
anhydroglucose unit contains three hydroxyl groups, which gives CMC a maximum theoretical DS of 3.0. Two commer-
cially available carboxymethylcelluloses are AQUALON®7LF (low viscosity) and AQUALON®7MF (medium viscosity),
both with a DS of 0.7, which is an average of 7 carboxymethyl groups per 10 anhydroglucose units (Ashland, Inc.,
Wilmington, DE, USA). A high DS, medium viscosity CMC is 12M8F (Ashland). Another high DS, medium viscosity CMC
is 12M31P (Ashland). A high DS, high viscosity CMC is 9H7F CMC (Ashland). An additional CMC is DrisPac CMC
(Ashland)
[0026] The present invention uses carboxymethylcelluloses having two ranges of degree of substitution. The first
carboxymethylcellulose has a degree of substitution of about 0.45 to about 0.85. In some embodiments, the first car-
boxymethylcellulose has a degree of substitution of 0.45 to 0.80. In still other embodiments, the first carboxymethylcel-
lulose has a degree of substitution of about 0.7. The second carboxymethylcellulose has a degree of substitution of 0.9
to 1.5. Still, in other embodiments, the second carboxymethylcellulose has a degree of substitution of 0.9 to 1.2. The
first and second carboxymethylcelluloses contemplated for use in the present methods are respectively of low and high
degrees of substitution and varying levels of viscosity.
[0027] The quantities of MCC and carboxymethylcellulose incorporated into these compositions are such that the
weight ratio of MCC:carboxymethylcellulose is about 50:50 to about 95:5, respectively. Preferred is a weight ratio of
MCC:CMC ranging from about 95:5 to about 70:30, respectively. The most preferred weight ratio is 85:15.
[0028] Also disclosed are methods for forming the compositions provided herein. The methods include mixing a first
water-soluble carboxymethylcellulose having a low DS with microcrystalline cellulose wetcake, wherein the weight ratio
of the microcrystalline cellulose to the carboxymethylcellulose is about 50:50 to about 95:5. The moist mixture is extruded
to effect intimate mixing among the components. A second water-soluble carboxymethylcellulose having a high DS is
blended into the colloidal MCC:CMC extrudate.
[0029] As used in this specification, the terms "attrited" and "attrition" are used interchangeably to mean a process
that effectively reduces the size of at least some if not all of the particles to a colloidal size. The processing is a mechanical
processing that introduces shearing force either to an MCC wetcake before blending with CMC or to an admixture of
MCC wetcake and CMC. "Co-attrition" is used to refer to applications of high shear forces to an admixture of the MCC
and CMC component. Suitable attrition conditions may be obtained, for example, by co-extruding, milling, or kneading.
The extrudent can be dried or be dispersed in water to form a slurry. In addition to various types of extruders as practiced
in current MCC manufacturing, other examples of equipment for attriting wetcake or MCC:CMC include compression
rolls/belts, calendaring rolls, mechanical refiner discs, ultrasonic refiners, high pressure homogenizers (including Micro-
fluidic devices), high compression planetary mixers, and shockwave/cavitation devices.
[0030] Extruded colloidal MCC:CMC is dispersed in water to form a slurry. The slurry can be homogenized and spray
dried. Dry particles formed from the spray drying can be reconstituted in a desired aqueous medium or solution to form
the compositions, edible food products, and industrial application suspensions described herein. The extruded mixture
can be dried by processes other than spray drying, such as, for example, fluidized bed drying, drum drying, bulk drying,
and flash drying.
[0031] Other features and advantages of the foregoing embodiments will be apparent from the following detailed
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description and from the claims. The foregoing general description and detailed description of certain embodiments are
exemplary and explanatory only and are not to be considered to be restrictive of the invention.

Applications:

[0032] Further, edible food products are disclosed that are formed from the present compositions. These food products
may include emulsions, beverages, films, sauces, soups, dressings, dairy and non-dairy milks and products, frozen
desserts, and cultured foods. The edible food products can additionally comprise diverse edible material and additives,
including proteins, fruit juices, vegetable juices, fruit-flavored substances, or any combination thereof. In addition, a
number of non-food suspensions are disclosed that comprise the present compositions that are adapted for use in a
pharmaceutical, nutraceutrical, cosmetic, personal care product, agriculture product, or chemical formulation.
[0033] The described compositions can act as stabilizers that have a multitude of industrial and consumer uses. These
applications are in the food and beverage industry or in suspensions for pharmaceutical, health care, and other industrial
applications. The compositions, after drying to powder form, can be mixed with an aqueous solution to form a colloidal
mix. In some embodiments, the compositions maintain their colloidal properties for greater periods of time and under
more harsh conditions than previously known compositions. Some of the edible food products formed using the com-
positions described herein provide stable colloidal properties for extended periods even at acidic pH conditions. Some
examples of the edible food products include the following: sauces (especially low pH/high salt types), retorted soups,
dressings including both spoonable and pourable dressings, beverages including those that are heat treated, for example,
by pasteurization or ultra pasteurization, or heat treated using ultra high temperature (UHT) or high temperature short
time (HTST) or retort processes, UHT and retort processed protein and nutritional beverages, UHT processed low pH
protein-based beverages, UHT Ca fortified beverages, UHT milk-based beverages, UHT and retort processed milk
creams, low pH frozen desserts (e.g., fruit sherbets), aerated food systems dairy and non-dairy based, cultured products
(sour cream, yogurts), and bakery fillings or creams. The colloidal MCC:CMC composition in bakery fillings provides
excellent stability of the filling during oven baking. The levels of the compositions used in the contemplated food products
can range from about 0.05% to about 3.5% by weight of total food product, and in some instances 0.2% to 2% by weight
of total food product. In some of these edible food products, an adjunct stabilizer can be added to assist in long term
stability (e.g., additional CMC can be added in the amounts of about 0.05% to about 0.5%).
[0034] In some embodiments, edible food products are provided that include the present compositions. These food
products can also include other edible ingredients such as, for example, vegetable or fruit pulps, mineral salts, protein
sources, fruit juices, acidulants, sweeteners, buffering agents, pH modifiers, stabilizing salts, or a combination thereof.
Those skilled in the art will recognize that any number of other edible components may also be added, for example,
additional flavorings, colorings, preservatives, pH buffers, nutritional supplements, process aids, and the like. The ad-
ditional edible ingredients can be soluble or insoluble, and, if insoluble, can be suspended in the food product. In some
of the edible food products, the compositions are generally comprised of stabilizer, protein, and/or fruit juice (e.g., fruit
juices containing solids (such as pulp) and nectars are readily stabilized by adding the stabilizer compositions). In such
blends having only juice or only protein, the composition of the stabilizer composition and the amount of stabilizer
composition used in the beverage blend may need to be adjusted accordingly to maintain the desired stability results.
Such routine adjustment of the composition is fully within the capabilities of one having skill in the art and is within the
scope and intent of the present invention. These edible food products can be dry mix products (instant sauces, gravies,
soups, instant cocoa drinks, etc.), low pH dairy systems (sour cream/yogurt, yogurt drinks, stabilized frozen yogurt, etc.),
baked goods, and as a bulking agent in non-aqueous food systems and in low moisture food systems.
[0035] Suitable juices incorporating the stabilizer composition include fruit juices (including but not limited to lemon
juice, lime juice, and orange juice, including variations such as lemonade, limeade, or orangeade, white and red grape
juices, grapefruit juice, apple juice, pear juice, cranberry juice, blueberry juice, raspberry juice, cherry juice, pineapple
juice, pomegranate juice, mango juice, apricot juice or nectar, strawberry juice, and kiwi juice) and vegetable juices
(including but not limited to tomato juice, carrot juice, celery juice, beet juice, parsley juice, spinach juice, and lettuce
juice). The juices may be in any form, including liquid, solid, or semi-solid forms such as gels or other concentrates, ices
or sorbets, or powders, and may also contain suspended solids. In another embodiment, fruit-flavored or other sweetened
substances, including naturally flavored, artificially flavored, or those with other natural flavors ("WONF"), may be used
instead of fruit juice. Such fruit flavored substances may also be in the form of liquids, solids, or semi-solids, such as
powders, gels or other concentrates, ices, or sorbets, and may also contain suspended solids.
[0036] Proteins suitable for the edible food products incorporating the stabilizer compositions include food proteins
and amino acids, which can be beneficial to mammals, birds, reptiles, and fish. Food proteins include animal or plant
proteins and fractions or derivatives thereof. Animal derived proteins include milk and milk derived products, such as
heavy cream, light cream, whole milk, low fat milk, skim milk, fortified milk including protein fortified milk, processed milk
and milk products including superheated and/or condensed, sweetened or unsweetened skin milk or whole milk, dried
milk powders including whole milk powder and nonfat dry milk (NFDM), casein and caseinates, whey and whey derived
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products such as whey concentrate, delactosed whey, demineralized whey, whey protein isolate. Egg and egg-derived
proteins may also be used. Plant derived proteins include nut and nut derived proteins, sorghum, legume and legume
derived proteins such as soy and soy derived products such as untreated fresh soy, fluid soy, soy concentrate, soy
isolate, soy flour, and rice proteins, and all forms and fractions thereof. Food proteins may be used in any available form,
including liquid, condensed, or powdered. When using a powdered protein source, however, it may be desirable to
prehydrate the protein source prior to blending with stabilizer compositions and juice for added stability of the resulting
beverage. When protein is added in conjunction with a fruit or vegetable juice, the amount used will depend upon the
desired end result. Typical amounts of protein range from about 1 to about 20 grams per 8 oz. serving of the resulting
stable edible food products, such as beverages, but may be higher depending upon the application.
[0037] Other products and applications for which the present compositions, or stabilizer compositions, may be used
include industrial suspensions. In some embodiments, the industrial suspensions include the present compositions that
are adapted for use in pharmaceuticals, cosmetics, personal care products, agricultural products, or chemical formula-
tions. Some examples of industrial applications include excipients for chewable tablets, providing taste masking for drug
actives (such as APAP, aspirin, ibuprofen, etc.); suspending agents; controlled release agents in pharmaceutical appli-
cations; delivery systems for flavoring agents and nutraceutical ingredients in food, pharmaceutical, and agricultural
applications; direct compression sustained release agents, which can be used as pharmaceutical dosage forms such
as tablets, films, and suspensions; thickeners, which can be used in foams, creams, and lotions for personal care
applications; suspending agents, which can be used with pigments and fillers in ceramics, colorants, cosmetics, and
oral care; materials such as ceramics; delivery systems for pesticides including insecticides; and other agricultural
products.
[0038] In certain embodiments, the compositions, generally including microcrystalline cellulose and at least one water
soluble carboxymethylcellulose, are formulated as dry blends. At least one of an additional hydrocolloid, a surfactant,
an active substance, and a filler can be added to the dry blends. In preferred embodiments, as additional hydrocolloid
is added to the dry blends. The dry blends are suitable intermediates that can be dosed and dispersed with sufficient
water and agitation with heat as appropriate to activate the stabilizer in the desired food, pharmaceutical, industrial, or
cosmetic product or application.
[0039] In alternative embodiments, at least one of an additional hydrocolloid, a surfactant, an active substance, and
a filler is added to a slurry generally including microcrystalline cellulose, and at least one water soluble carboxymethyl-
cellulose, and the slurry is then spray dried.
[0040] Suitable additional hydrocolloids can be any used in the food industry. These hydrocolloids include, but are not
limited to, starches and modified starches, water-soluble and water-dispersible gums, polysaccharides, and synthetic
polymers, such as, for example, pectins, including high methoxyl ("HM") and low methoxyl pectins and acetylated pectins
[such as beet pectin], low degree-of-substitution carboxymethylcellulose ("CMC"), high degree-of-substitution ("high
DS") carboxymethylcellulose ("CMC"), hydroxypropyl cellulose, hydroxypropyl methyl cellulose, alginate, karaya gum,
xanthan gum, arabic gum, gellan gum, PGA, carrageenan, tragacanth, and galactomannans (such as guar gum, locust
bean gum, tara gum, cassia gum), Konjac glucommanans, tamarind seed gum, and mixtures thereof. In some embod-
iments, the additional hydrocolloid is starch, xanthan gum, high DS CMC, or pectin. One example of a starch is a tapioca
starch such as National Frigex HV (from National Starch Company). Tamarind seed gum based products can be used
in low pH protein beverage applications. Examples include, low pH soy beverages, acidic milk juice, and fermented milk
products.
[0041] The additional hydrocolloids can be employed in a number of ways. In certain embodiments, an additional
hydrocolloid is added to the dry blend or to the slurry during production of the stabilizer compositions described herein.
For example, the hydrocolloid is added to the slurry just prior to spray drying, so that the entire mixture is spray-dried at
once. The resulting dry mixture of the stabilizer composition plus an additional hydrocolloid may then be packaged and
stored, and added as a single measure during production of the food, pharmaceutical, industrial, or cosmetic products
described herein.
[0042] In alternative embodiments, the additional hydrocolloid is added in a supplementary step at the time of produc-
tion, in an amount suited to the particular product being manufactured.
[0043] The additional hydrocolloids are employed in amounts sufficient to enhance the stabilizing function of the
MCC:carboxymethylcellulose compositions in the final food, pharmaceutical, industrial, or cosmetic product. For example,
in a beverage, an adjunct stabilizer can be employed in a sufficient amount to reduce serum separation in the final
beverage.
[0044] Suitable surfactants include, but are not limited to, ionic or nonionic with an HLB of 1 to 40. Active substances
may be added to the compositions and include, but are not limited to, at least one of a nutraceutical agent, a vitamin, a
mineral, a coloring agent, a sweetener, a flavorant, a fragrance, a salivary stimulant agent, a food, an oral care agent,
a breath freshening agent, a pharmaceutical active, agricultural active, therapeutic agent, cosmetic agent, chemical,
buffer, or pH modifier. Active substances can be encapsulated or otherwise processed or treated to modify their release
properties.
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[0045] The particular filler used depends upon its ability to modify the blend and/or the desired product. Insoluble
fillers, such as pigments like titanium dioxide, and insoluble but swellable fillers, such as gel particles, celluloses or
microcrystalline cellulose, form suspensions or dispersions with the activated stabilizer. Alternatively, fillers can be water-
soluble and capable of readily dissolving in water, such as sugar or maltodextrin, or reactive, for example, pH sensitive
or temperature sensitive and capable of dissolving under specific process conditions, such as calcium carbonate.
[0046] When manufacturing edible products or beverages having a low-pH phase and a protein phase it is also possible
to achieve a desirable level of stability by manufacturing edible products or beverages in a single phase. In such a single-
phase process, the stabilizer composition and optional additional hydrocolloid may be dispersed in water. Additional
ingredients, including but not limited to proteins, fruit juices, acidulants, buffers, sweeteners, pH modifiers, antifoaming
agents, and salts may then be added to the present compositions in a single phase. The order of addition of any additional
ingredients should be selected to insure protein protection both during assembly of the edible product or beverage and
thereafter.
[0047] Additional ingredients may be added to the edible compositions, or edible food products, disclosed herein.
Such additional ingredients which may be desirable and can include, but are not limited to, pH modifiers such as acidulants
(including citric, malic, tartaric, phosphoric, acetic, and lactic acids and the like), buffering agents (including carbonates,
citrates, phosphates, sulfates, maleates, and the like), or the like that may be added to either the juice or protein
components at any stage of production, sweeteners (such as sugar, corn syrup, fructose, etc), high intensity sweeteners
(such as aspartame), sweetener alternatives (such as sucralose) or sugar alcohols (such as sorbitol, mannitol, and
maltitol). In one embodiment, a sugar alternative such as sucralose, aspartame, or acesulfame K is used to produce a
resulting composition that is low in carbohydrate content. Further possible additives include flavors, colorants, emulsifiers,
preservatives, fillers such as maltodextrins, alcohol compositions, concentrates, and nutritional additives (such as cal-
cium, i.e. calcium maleate or other minerals, vitamins, herbal supplements, etc.). Optional process aids such as an
antifoam agent may also be used in these applications.
[0048] Many of the edible food products disclosed herein can benefit from the stabilizer compositions, which are the
edible food products that include low pH liquids, wherein the resulting pH is greater than about 2.5 and less than about
7.0. In one embodiment, the pH of the food product is between about 2.8 and about 6.5. In a further embodiment, the
pH of the food product is between about 3.0 and about 6.0. The pH can also be less than about 5.5. The compositions
can be either alcoholic or non-alcoholic in nature.
[0049] The final beverage compositions may be processed by heat treatment in any number of ways. These methods
may include, but are not limited to, pasteurization, ultra pasteurization, high temperature short time pasteurization
("HTST"), and ultra high temperature pasteurization ("UHT"). These beverage compositions may also be retort processed,
either by rotary retort or static retort processing. Some compositions, such as juice-added or natural or artificially flavored
soft drinks may also be cold processed. Many of these processes may also incorporate homogenization or other shearing
methods. There may also be co-dried compositions, which can be prepared in dry-mix form, and then conveniently
reconstituted for consumption as needed. The resulting beverage compositions may be refrigerated and stored for a
commercially acceptable period of time. In the alternative, the resulting beverages may be stored at room temperature,
provided they are filled under aseptic conditions.
[0050] In some embodiments, the disclosed edible food products have enhanced storage stability and, therefore,
greater commercial appeal. Stable compositions are those that exhibit acceptable levels of storage stability. Storage
stability is intended to mean at least one or more of the following product characteristics over the desired shelf life of
the product: in liquid systems - suspension with minimal or no sedimentation, minimal or no serum separation, minimal
or no creaming, minimal or no mottling, absence of rippling, absence of localized gels or gelation; in solid, semi-solid,
gel, foam or film systems - minimal or no serum separation, deaeration or coalescence; and additionally for frozen
systems - reduction or avoidance of the growth in size or number of ice crystals. As used in the foregoing description,
minimal sedimentation means that any sediment that exists is present as loose sediment, which may be easily shaken
back into the system. As used in the foregoing description, minimal serum separation means that less than 5mm of
serum is present when the liquid system is viewed in a 250mL flask. In some embodiments, the edible food products
can have enhanced storage ability without the need for adjunct stabilizers (outside of carboxymethylcelluloses used in
compositions). For example, some sauces that lack an adjunct stabilizer, such as xanthan gum, are shown to maintain
relative viscosity for extended periods of time, which in some instances is at least six months.
[0051] In order to describe the invention in more detail, the following non-limiting examples are set forth:

EXAMPLES:

Comparative Material 1: AVICEL®RC-591

[0052] AVICEL®RC-591 is a dispersible, colloidal MCC comprising medium viscosity, low DS CMC. It is manufactured
by FMC Corporation, Philadelphia, PA. It is used in food and pharmaceutical suspensions to regulate and modify viscosity
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and for its thixotropic characteristics. It is heat and freeze-thaw stable, has long shelf-life stability, is stable at pH range
4-11, and is odorless/tasteless.
[0053] When dispersed in deionized water, at 1.2% solids, it exhibited an initial Brookfield viscosity at room temperature
of 40-175 cps, and a set-up viscosity after 24 hrs of 900 to 1600 cps. When the 1.2% solids dispersion was measured
by a Texas Instruments Rheometer after 24 hrs set-up, it exhibited a gel strength G’ of 23 Pa. When dispersed at 2.6%
solids in water, the gel strength G’ became 30 Pa.

Example 1: Co-Extruded MCC:CMC 7LF, then blended in 12M31P CMC

[0054] First, 85% MCC wetcake was co-extruded with 15% CMC 7LF (Ashland). Then the MCC:CMC7LF extrudate
was dispersed in water and blended with 5% weight 12M31P CMC (Ashland) based on the total weight of MCC:CMC7LF.
Thereafter, the blended system was homogenized and spray-dried into powder. The final powder consisted of 81%
MCC, 14.2% CMC 7LF, and 4.8% CMC 12M31P.
[0055] Activation of the produced powder in deionized water at room temperature at 2.6% solids demonstrated an
initial viscosity of 2250 cps and a set-up (24 hrs) viscosity of 6700 cps. The 2.6% solids dispersion was measured after
24 hrs set-up with a Texas Instruments Rheometer and exhibited a set-up gel strength G’ of 68 Pa. The colloidal content
was 89.2%.

Comparative Example 1a: Co-extruded MCC wetcake:7LF CMC:12M31P CMC

[0056] First, 81% MCC wetcake , 14.2% CMC 7LF, and 4.8% CMC 12M31P, were co-extruded. The extrudate was
slippery, caused by the content of high DS CMC 12M31P. The extrusion did not generate sufficient work profile. The
extrudate was then redispersed in water, homogenized, and spray-dried into powder.
[0057] Activation of the powder in deionized water at room temperature at 2.6% solids demonstrated an initial viscosity
of 140 cps and a set-up viscosity of 1800 cps. The 2.6% solids dispersion was measured after 24 hrs set-up with a Texas
Instruments Rheometer and exhibited a very low set-up gel strength G’ of 6 Pa. The colloidal content was only 59.8%.

Comparative Example lb: Drv blended nowder of MCC:CMC 7LF product with 12M31P CMC powder5

[0058] Dry powder of commercial colloidal product (85% MCC:15% CMC 7LF) was dry-blended with 5% by weight
CMC 12M31P (Ashland) powder (based on the total weight ofMCC:CMC 7LF). The combined powders were activated
at 2.6% solids by dispersion in deionized water. This system consisted of 81% MCC, 14.2% CMC7LF, and 4.8% CMC
12M31. It had an initial viscosity at room temperature of 380 cps, a set-up (24 hrs) viscosity of 2300, and a very low set-
up gel strength G’ of 8 Pa. The colloidal content was 67.7%.

Example 2: Co-Extruded 90% MCC:10% 7LF CMC, then blended in 4.8% 12M31P CMC

[0059] First, 90% MCC wetcake was co-extruded with 10% CMC 7LF (Ashland). Then the MCC:CMC 7LF extrudate
was dispersed in water and blended with 5% wt 12M31P CMC (Ashland) based on the total weight ofMCC:CMC 7LF.
Thereafter, the blended system was homogenized, and spray-dried into powder. The final powder consisted of 85.7%
MCC, 9.5% CMC 7LF, and 4.8% CMC 12M31P.
[0060] Activation of the powder in deionized water at room temperature at 2.6% solids demonstrated an initial viscosity
of 2150 cps, a set-up viscosity of 4600 cps, and set-up gel strength G’ of 65 Pa The colloidal content was 89.3%.

Comparative Example 2a: Co-Extruded 85.7% MCC:9.5% 7LF CMC: 4.8% 12M31P CMC

[0061] Three components, 85.7% MCC wetcake, 9.5% 7LF CMC, and 4.8% 12M31P CMC, were co-extruded. The
extrudant was slippery and did not generate a sufficient work profile. The extrudant was dispersed in water, homogenized,
and spray-dried into powder.
[0062] Activation of the powder in deionized water at room temperature at 2.6% solids demonstrated an initial viscosity
of 200 cps, set-up viscosity after 24 hrs of 1650, and a set-up gel strength G’ of 7 Pa. The colloidal content was 53.6%.

Example 3: Co-Extruded (85% MCC/15% CMC 7LF), then blended in 4.8% 9H7F CMC

[0063] First, 85% MCC wetcake was co-extruded with 15% CMC 7LF (Ashland). Then the MCC:CMC 7LF extrudate
was dispersed in water and blended with 5% wt 9H7F CMC (Ashland) based on the total weight of MCC:CMC 7LF.
Thereafter, the blended system was homogenized, and spray-dried into powder. The final powder consisted of 81%
MCC, 14.2% CMC 7LF, and 4.8% CMC 9H7F.
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[0064] Activation of the produced powder in deionized water at room temperature at 2.6% solids demonstrated an
initial viscosity of 5,000 cps, a set-up viscosity of 6400 cps, and a set-up gel strength G’ of 30 Pa.

Comparative Example 3a: Co-Extruded MCC with 9H7F CMC

[0065] MCC wetcake was co-extruded with 9H7F CMC (Ashland) in an 85:15 weight ratio. The MCC:CMC extrudate
was then dispersed, homogenized, and spray-dried into powder.
[0066] Activation of the produced powder in deionized water at room temperature at 2.6% solids demonstrated 13,600
cps initial viscosity and 10, 000 cps set-up viscosity after 24 hrs. The set-up gel strength G’ was 18 Pa.

Example 4: Co-Extruded (85% MCC:15% CMC 7LF), then blended in 4.8% DrisPac CMC

[0067] First, 85% MCC wetcake was co-extruded with 15% CMC 7LF (Ashland). Then the MCC:CMC7LF extrudate
was dispersed in water and blended with 5% wt DrisPac CMC (Ashland) based on the total weight of MCC:CMC 7LF.
Thereafter, the blended system was homogenized and spray-dried into powder. The final powder consisted of 81%
MCC, 14.2% CMC 7LF, and 4.8% DrisPac CMC.
[0068] Activation of the produced powder in deionized water at room temperature at 2.6% solids demonstrated an
initial viscosity of 2,600 cps, and a set-up viscosity of 5250 cps and set-up gel strength G’ of 30 Pa.

Example 5: Co-Extruded (88% MCC:6% CMC 7LF:6% CMC 7MF), then blended in second CMC

[0069] MCC wetcake was co-extruded with 7LF CMC and 7 MF CMC at an 88:6:6 weight ratio. The extrudate was
then further extruded by one more pass at a lab corotating twin-screw extruder.
[0070] Case 5A) - Comparative Sample. The final extrudant was redispersed in deionized water and spray-dried into
powder. It had an initial viscosity of 3700 cps when dispersed in water at 2.65 solids and a set-up viscosity after 24 hrs
of 7000 cps. The G’ was 70 Pa. This product was dispersed in water at very gentle shear, and the ease of water dispersion
of this product was used as reference for the other products below in this example.
[0071] Case 5B) - Inventive Sample. The final extrudant was dispersed in deionized water where 5% high DS CMC
Aqualon 12M31P (based on the weight of the total extrudate) had already been dissolved. This combination was then
spray-dried into powder. It had an initial viscosity of 4300 cps when dispersed in water at 2.6% solids and a set-up
viscosity of 6100 cps after 24 hrs. The G’ was 90 Pa. This product, when stirred under gentle shear, dispersed fast and
easily as compared to Case 5A, as seen by visual observation.
[0072] Case 5C) - Inventive Sample. The final extrudant was dispersed in deionized water where 10% high DS CMC
Aqualon 12M31P (based on the weight of the total extrudate) had already been dissolved. This combination was then
spray-dried into powder. It had an initial viscosity of 4400 cps when dispersed in water at 2.6% solids and a set-up
viscosity of 7400 cps after 24 hrs. The G’ was 92 Pa. This product, when stirred under gentle shear, dispersed fast and
easily as compared to Case 5A, by visual observation.
[0073] Case 5D) - Comparative Sample. The final extrudate was dispersed in deionized water where 5% low viscosity-
low DS CMC Aqualon 7LF (based on the weight of the total extrudate) had already been dissolved. This combination
was then spray-dried into powder. It had an initial viscosity of 3050 cps when dispersed in water at 2.6% solids and a
set-up viscosity of 7400 cps after 24 hrs. The G’ was 60 Pa. This product, when stirred under gentle shear, dispersed
fast and easily as compared to Case 5A, but not as good as Case 5B and 5C where high DS CMC were used, as seen
by visual observation.

Example 6: Co-Extruded (85% MCC:15% CMC 7LF), then blended in Tamarind Seed Gum

[0074] MCC wetcake was co-extruded with 7LF CMC, at an 85:15 weight ratio. The extrudate was then redispersed
in deionized water, blended with 15% by weight of Tamarind seed gum. The system was then homogenized and spray-
dried into powder.
[0075] Activation of the powder in deionized water at room temperature at 2.6% solids demonstrated an initial viscosity
of 1100 cps, a set-up viscosity of 4275 cps, and a set-up gel strength G’ of 50 Pa.

Food Applications (FA):

Example FA1: 40°Brix and 50°Brix Bake Stable Fruit Filling Based on Concentrate Raspberry

[0076] Samples were prepared using A) a dose range of Avicel®RC591 colloidal MCC made at FMC as described in
Comparative Material 1; and B) a dose range of high gel viscosity colloidal MCC by the instant invention as described



EP 2 764 046 B1

10

5

10

15

20

25

30

35

40

45

50

55

in Example 1.

Process:

[0077] The colloidal MCC, the other dry powders, and the water were weighed out separately. The colloidal MCC was
first dispersed in water with a high shear mixing for 10 minutes using a Silverson mixer. Then the glucose syrup was
preheated at 40° C and added with the other dry powders in the previous mixture. Then the product was heated to 90°
C in a water bath while gently mixing. The fruit concentrate was then added and mixed until smooth. Finally, the citric
acid was added and mixed until smooth and the product was hot filled in appropriate containers.

Bake Stability Test:

[0078] Bake stability was determined by measuring shape retention. Shape retention is defined as the capacity of a
fruit filling preparation to retain its initial shape and volume after being baked for a definite amount of time at a given
temperature. The bakery oven was preheated to 200° C. Cups (30 ml) cups were filled with sample product. The fillings
from the 30 ml cups were deposited in the middle of concentric circles on a paper sheet on a bakery sheet on the oven
plate. The plate was positioned in the middle of the oven. The spread of the material on the 16 axes of the concentric
circles was recorded before and after baking. Fillings were baked at 200° C for 10 minutes. The averages of the material
spread were calculated (i.e., Av before and Av after baking) as percentages.

40° Brix Case Sample A Sample B

Formulation % by wt % by wt

Glucose syrup 60 DE 25 25

Sugar 10 10

65°Brix concentrate raspberry 9 9

Modified Starch 3.5 3.5

Tri sodium citrate powder 0.15 0.15

50% solution of anhydrate citric acid 0.1 0.1

AVICEL® RC 591 colloidal MCC 0 to 1.5 -

High gel viscosity colloidal MCC, (Invention embodiment) -- 0 to 1.5

Water to 100 to 100

50° Brix Case Sample A Sample B

Formulation % by wt % by wt

Glucose syrup 60 DE 25 25

Sugar 20 20

65° Brix concentrate raspberry 9s 9

Modified Starch 3.5 3.5

Tri sodium citrate powder 0.15 0.15

50% solution of anhydrate citric acid 0.1 0.1

AVICEL® RC 591 Colloidal MCC 0 tol.5 -

High gel viscosity colloidal MCC, (Invention embodiment) -- 0 tol.5

Water to 100 to 100
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Evaluation of the Samples: Results of bake stability are described in Tables FA1.1 and FA1.2.

[0079]

Conclusion:

[0080] Sample B (the present invention) showed good to excellent bake stability (i.e., low spread in %).

Claims

1. A process for a making a stabilizer composition comprising:

a) extruding a microcrystalline cellulose wetcake with a first carboxymethyl cellulose having a DS of 0.45-0.85
in an amount of 5% to 25% by weight of the total composition;
b) either

i) blending and subsequently extruding a second carboxymethyl cellulose having a DS of 0.9-1.5 in an
amount of 2% to 20% by weight of the total composition, into the product of step a); or
ii) preparing a water dispersion comprising the microcrystalline cellulose :carboxymethylcellulose extrudate
of step a) and a second carboxymethyl cellulose having a DS of 0.9-1.5, wherein the second carboxymethyl
cellulose is present in an amount of 2% to 20% by weight of the total composition; and

c) drying the product of step b).

2. The process of claim 1 wherein step b) the second carboxymethylcellulose is in an amount of 4% to 8% by weight
of the total composition.

3. The process of claim 1 wherein the first carboxymethyl cellulose is sodium carboxymethyl cellulose having a DS of
about 0.7 and the second carboxymethyl cellulose is sodium carboxymethyl cellulose having a DS of about 1.2.

4. The process of claim 1 wherein the drying step c) is spray drying, fluidized bed drying, flash drying, or bulk drying.

5. A stabilizer composition comprising

a. microcrystalline cellulose;
b. a carboxymethyl cellulose having a DS of 0.45-0.85 in an amount of 5%-25% by weight of the composition; and
c. at least one additional hydrocolloid in an amount of 5%-50% by weight of the composition;

wherein the composition is made by the following sequential process steps:

Table FA1.1

Use Levels %

% Spread in 40° Brix Case 0% 0.5% 1.0% 1.5%

Sample A (RC591) 48.8 31.12 14.78 6.87

Sample B (invention) 48.8 21.12 6.1 3.52

Table FA1.2

Use Levels %

% Spread in 50°Brix Case 0% 0.5% 1.2% 1.5%

Sample A (RC591) 48.8 31.5 31.5 22.8

Sample B (invention) 48.8 Not tested 7.29 Not tested
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i. co-extruding a microcrystalline cellulose wetcake with a carboxymethyl cellulose having a DS of 0.45-0.85 in
an amount of 5%-25% by weight of the composition for sufficient attrition and interaction;
ii. either

(a) preparing a water dispersion comprising the microcrystalline cellulose:carboxymethyl cellulose extrudate
of step i and at least one additional hydrocolloid; or
(b) blending in at least one additional hydrocolloid to the product of step i., then extruding the admixture; and

iii. drying the product of step ii.

6. The stabilizer composition of claim 5 wherein the at least one additional hydrocolloid is selected from the group
consisting of starches and modified starches, water-soluble and water-dispersible gums, polysaccharides, and
synthetic polymers, pectins, low DS carboxymethyl cellulose, high DS carboxymethyl cellulose, hydroxypropyl cel-
lulose, hydroxypropyl methyl cellulose, alginate, karaya gum, xanthan gum, arabic gum, gellan gum, PGA, carra-
geenan, tragacanth, galactomannans, Konjac glucommanans, tamarind seed gum, and mixtures thereof.

7. An edible food product comprising the stabilizer composition of claim 5.

8. The food product of claim 7 further comprising at least one food selected from the group consisting of fruit, vegetable,
grain, nut, meat, and dairy foods.

9. The food product of claim 8 in the form of an emulsion, beverage, sauce, soup, syrup, dressing, film, frozen dessert,
cultured food, bakery filling, bakery cream, ultra high temperature and retort processed protein and nutritional bev-
erage, ultra high temperature processed low pH protein-based beverage, ultra high temperature Ca-fortified bever-
age, high temperature and retort processed milk cream, aerated dairy food system, and aerated non-dairy food
system.

10. An industrial suspension comprising the stabilizer composition of claim 5 wherein said suspension is adapted for
use in a pharmaceutical product, a nutraceutical product, a cosmetic product, a personal care product, a consumer
product, an agricultural product, or a chemical formulation.

11. The industrial suspension of claim 10 wherein the carboxymethylcellulose is sodium carboxymethyl cellulose.

Patentansprüche

1. Verfahren zur Herstellung einer Stabilisatorzusammensetzung, umfassend:

a) Extrudieren eines Nasskuchens aus mikrokristalliner Cellulose mit einer ersten Carboxymethylcellulose, die
einen Substitutionsgrad (DS) von 0,45-0,85 aufweist, in einer Menge von 5 bis 25 Gew.-% der gesamten
Zusammensetzung;
b) entweder

i) Mischen und daraufhin Extrudieren einer zweiten Carboxymethylcellulose, die einen DS von 0,9-1,5
aufweist, in einer Menge von 2 bis 20 Gew.-% der gesamten Zusammensetzung, in das Produkt von Schritt
a); oder
ii) Herstellen einer Wasserdispersion, die das Extrudat von mikrokristalliner Cellulose:Carboxymethylcel-
lulose aus Schritt a) und eine zweite Carboxymethylcellulose umfasst, welche einen DS von 0,9-1,5 aufweist,
wobei die zweite Carboxymethylcellulose in einer Menge von 2 bis 20 Gew.-% der gesamten Zusammen-
setzung vorliegt; und

c) Trocknen des Produkts aus Schritt b).

2. Verfahren nach Anspruch 1, wobei in Schritt b) die zweite Carboxymethylcellulose in einer Menge von 4 bis 8 Gew.-
% der gesamten Zusammensetzung vorliegt.

3. Verfahren nach Anspruch 1, wobei die erste Carboxymethylcellulose Natriumcarboxymethylcellulose ist, die einen
DS von etwa 0,7 aufweist, und die zweite Carboxymethylcellulose Natriumcarboxymethylcellulose ist, die einen DS
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von etwa 1,2 aufweist.

4. Verfahren nach Anspruch 1, wobei der Trocknungsschritt c) Sprühtrocknen, Wirbelbetttrocknen, Flash-Trocknen
oder Trocknen als Masse ist.

5. Stabilisatorzusammensetzung umfassend

a. mikrokristalline Cellulose;
b. eine Carboxymethylcellulose, die einen DS von 0,45-0,85 aufweist, in einer Menge von 5-25 Gew.-% der
Zusammensetzung; und
c. mindestens ein zusätzliches Hydrokolloid in einer Menge von 5-50 Gew.-% der Zusammensetzung;

wobei die Zusammensetzung durch die folgenden aufeinanderfolgenden Verfahrensschritte hergestellt wird:

i. Coextrudieren eines Nasskuchens aus mikrokristalliner Cellulose mit einer Carboxymethylcellulose, die einen
DS von 0,45-0,85 aufweist, in einer Menge von 5 bis 25 Gew.-% der Zusammensetzung zur ausreichenden
Zermürbung und Wechselwirkung;
ii. entweder

(a) Herstellen einer Wasserdispersion, die das Extrudat von mikrokristalliner Cellulose:Carboxymethylcel-
lulose aus Schritt i und mindestens ein zusätzliches Hydrokolloid umfasst; oder
(b) Einmischen mindestens eines zusätzlichen Hydrokolloids in das Produkt aus Schritt i, dann Extrudieren
der Mischung; und

iii. Trocknen des Produkts aus Schritt ii.

6. Stabilisatorzusammensetzung nach Anspruch 5, wobei das mindestens eine zusätzliche Hydrokolloid aus der Grup-
pe ausgewählt wird bestehend aus: Stärken und modifizierten Stärken, wasserlöslichen und wasserdispergierbaren
Gummis, Polysacchariden und synthetischen Polymeren, Pektinen, Carboxymethylcellulose mit niedrigem DS, Car-
boxymethylcellulose mit hohem DS, Hydroxypropylcellulose, Hydroxypropylmethylcellulose, Alginat, Karayagummi,
Xanthangummi, Gummi arabicum, Gellangummi, PGA, Karrageen, Tragant, Galactomannanen, Konjac-Glucoman-
nanen, Tamarindenkerngummi und Mischungen davon.

7. Verzehrbares Nahrungsmittelprodukt umfassend die Stabilisatorzusammensetzung nach Anspruch 5.

8. Nahrungsmittelprodukt nach Anspruch 7, ferner mindestens ein Nahrungsmittel umfassend ausgewählt aus der
Gruppe bestehend aus: Obst, Gemüse, Getreide, Nüssen, Fleisch und Milchprodukten.

9. Nahrungsmittelprodukt nach Anspruch 8 in Form einer Emulsion, eines Getränks, einer Sauce, einer Suppe, eines
Sirups, einer Salatsauce, eines Films, eines gefrorenen Nachtischs, eines fermentierten Nahrungsmittels, einer
Backwarenfüllung, einer Backwarencreme, eines ultrahochtemperatur- und retortenverarbeiteten Protein- und ali-
mentären Getränks, eines ultrahochtemperaturverarbeiteten Getränks auf Proteinbasis mit niedrigem pH-Wert,
eines mit Ca angereicherten Ultrahochtemperaturgetränks, einer hochtemperatur- und retortenverarbeiteten Milch-
sahne, eines belüfteten Milchnahrungsmittelsystems und eines belüfteten Nichtmilchnahrungsmittelsystems.

10. Industrielle Suspension umfassend die Stabilisatorzusammensetzung nach Anspruch 5, wobei die Suspension zur
Verwendung in einem pharmazeutischen Produkt, einem Nutrazeutikumprodukt, einem kosmetischen Produkt, ei-
nem Körperpflegeprodukt, einem Verbrauchererzeugnis, einem landwirtschaftlichen Produkt oder einer chemischen
Formulierung geeignet ist.

11. Industrielle Suspension nach Anspruch 10, wobei die Carboxymethylcellulose Natriumcarboxymethylcellulose ist.

Revendications

1. Procédé pour fabriquer une composition stabilisante comprenant :

a) l’extrusion d’un gâteau humide de cellulose microcristalline avec une première carboxyméthylcellulose ayant
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un degré de substitution (DS) de 0,45-0,85 dans une quantité de 5 % à 25 % en poids de la composition totale;
b) soit

i) le fait de mélangeret ensuite d’extruder une deuxième carboxyméthylcellulose ayant un DS de 0,9-1,5
dans une quantité de 2 % à 20 % en poids de la composition totale, dans le produit de l’étape a); soit
ii) la préparation d’une dispersion aqueuse comprenant le produit extrudé de cellulose microcristalline:car-
boxyméthylcellulose de l’étape a) et une deuxième carboxyméthylcellulose ayant un DS de 0,9-1,5, où la
deuxième carboxyméthylcellulose est présente dans une quantité de 2% à 20% en poids de la composition
totale; et

c) le séchage du produit de l’étape b).

2. Procédé selon la revendication 1, dans lequel la deuxième carboxyméthylcellulose de l’étape b) est dans une
quantité de 4% à 8% en poids de la composition totale.

3. Procédé selon la revendication 1, dans lequel la première carboxyméthylcellulose est une carboxyméthylcellulose
de sodium ayant un DS d’environ 0,7 et la deuxième carboxyméthylcellulose est une carboxyméthylcellulose de
sodium ayant un DS d’environ 1,2.

4. Procédé selon la revendication 1, dans lequel l’étape de séchage c) est un séchage par pulvérisation, un séchage
par lit fluidisé, un séchage éclair ou un séchage en vrac.

5. Composition stabilisante comprenant:

a. une cellulose microcristalline;
b. une carboxyméthylcellulose ayant un DS de 0,45-0,85 dans une quantité de 5%-25% en poids de la com-
position; et
c. au moins un hydrocolloïde supplémentaire dans une quantité de 5%-50% en poids de la composition;

où la composition est fabriquée par les étapes de procédé séquentielles suivantes :

i. la co-extrusion d’un gâteau humide de cellulose microcristalline avec une carboxyméthylcellulose ayant un
DS de 0,45-0,85 dans une quantité de 5%-25% en poids de la composition pour une attrition et une interaction
suffisantes;
ii. soit

(a) la préparation d’une dispersion aqueuse comprenant le produit extrudé de cellulose microcristalline:car-
boxyméthylcellulose de l’étape i et au moins un hydrocolloïde supplémentaire; soit
(b) l’incorporation d’au moins un hydrocolloïde supplémentaire dans le produit de l’étape i, puis l’extrusion
du mélange; et

iii. le séchage du produit de l’étape ii.

6. Composition stabilisante selon la revendication 5, dans laquelle le au moins un hydrocolloïde supplémentaire est
choisi dans le groupe constitué de : amidons et amidons modifiés, gommes solubles dans l’eau et dispersables
dans l’eau, polysaccharides et polymères synthétiques, pectines, carboxyméthylcellulose à bas DS, carboxymé-
thylcellulose à haut DS, hydroxypropylcellulose, hydroxypropylméthylcellulose, alginate, gomme karaya, gomme
xanthane, gomme arabique, gomme gellane, PGA, carraghénane, tragacanthe, galactomannanes, glucomannanes
de Konjac, gomme de tamarin et des mélanges de ceux-ci.

7. Produit alimentaire comestible comprenant la composition stabilisante selon la revendication 5.

8. Produit alimentaire selon la revendication 7, comprenant en outre au moins un aliment choisi dans le groupe constitué
de : fruit, légume, céréales, noix, viande et produits laitiers.

9. Produit alimentaire selon la revendication 8 sous la forme de: émulsion, boisson, sauce, soupe, sirop, sauce pour
salade, film, dessert congelé, aliment fermenté, garniture de boulangerie, crème de boulangerie, boisson protéinée
et nutritionnelle transformée à ultra-haute température et en autoclave, boisson à base de protéine à bas pH trans-
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formée à ultra-haute température, boisson fortifiée en Ca à ultra-haute température, crème de lait transformée à
ultra-haute température et en autoclave, système d’aliment laitier aéré et système d’aliment non laitier aérée.

10. Suspension industrielle comprenant la composition stabilisante selon la revendication 5, où ladite suspension est
adaptée pour utilisation dans un produit pharmaceutique, un produit nutraceutique, un produit cosmétique, un produit
de soins d’hygiène personnelle, un produit grand public, un produit agricole ou une formulation chimique.

11. Suspension industrielle selon la revendication 10, dans laquelle la carboxyméthylcellulose est une carboxyméthyl-
cellulose de sodium.
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